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ABSTRACT 
The objectives of this project are to perform the calibration procedures on the GPS instruments 
and to check the accuracy and precision of them. By using the GPS Network Test, the accuracy 
and precision of the equipment could be checked and analyzed. Application of GPS is 
extensively used nowadays. GPS can be used for many applications such as land application, air 
application, marine application, space application and military application. The important used of 
GPS which to get precise and accurate results is made it necessary for the equipment to carry out 
the calibration. Scope of study for this project covers the topics which are the studies of GPS 
receiver, GPS control station, GPS surveying procedures and GPS data processing. Steps or 
procedures involve in this projects are the selection of GPS control stations, fieldwork planning, 
conducting GPS surveying or observation, processing the GPS data, analyzing the results and 
discussion over the results. At the end of this project, a certain recommendation will be made for 
the GPS instrument based on the analysis of results obtained from the calibration procedures. 
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CHAPTER 1 
INTRODUCTION 
1.1 Background of Study 
The Global Positioning System (GPS) is a satellite-based navigation system that was developed 
by the U. S. Department of Defense in the early 1970s as the next generation replacement to the 
Transit system. Initially, GPS was developed as a military system to fulfill US military needs. 
However, it was latter made available to civilians, and is now a dual-use system that can be 
accessed by both military and civilian users. 
GPS provides continuous positioning and timing information anywhere in the world under any 
weather conditions. Since GPS is a one-way ranging (passive) system, it serves an unlimited 
number of users as well as being used for security reasons. That is, users can only receive the 
satellite signals. 
A GPS system testing/calibration program is considered as a prerequisite for demonstrating 
"competence" and for assuring that GPS-derived coordinates are of a uniformly high quality [1]. 
Calibration of GPS instrument is the procedure which is done to describe tools or other devices 
of GPS to determine whether they are in good condition or not before doing any works. 
The GPS works and application such as for monitoring structural deformations, marine seismic 
surveying and many more require the equipment or instrument which is in the be st condition in 
terms of accuracy and precision. Therefore, before any GPS works are done, GPS itself has to be 
tested to ensure accuracy and precision of its results. 
[1] 
The testing of GPS is intended to validate the particular GPS technique or an individual piece of 
receiver equipment. GPS testing may involve a few possibilities which are; 
" Testing of the GPS system 
" Testing of the user segment, involving the combination of hardware and software 
" Testing of the GPS instrument 
" Testing of the skill of personnel, which are infield and data processing procedures 
The GPS tests can be divided into four categories which are Accreditation Test, 
Certification/Calibration Test, Validation Tests and Quality Assurance Practices and 
Verification. For this project, the category of GPS test used is Certification/Calibration Test 
which known as GPS Network Test. It is performed in order to ensure that the operation of GPS 
receivers, associated antennas and cabling, and data processing software, give high accuracy 
coordinate results. 
The test is done to compare the coordinates of GPS Control Stations obtained from observation 
of GPS at three selected control stations against the coordinates of the control stations itself that 
have been tested and established by Department of Survey and Mapping Malaysia (DSMM) or 
famously known as JUPEM (Jabatan Ukur dan Pemetaan Malaysia). 
GPS Control Stations are marks that were set up to form a control network connected to the 
National Reference Frame of GDM2000 through the use of GPS measurement technique. 
Currently, there are about 238 GPS Control Stations which are established as the Peninsular 
Malaysia Primary GPS Network 2000 (PMPGN2000) and 171 GPS Control Stations which are 
established as the East Malaysia Primary GPS Network 2000 (EMPGN2000). These control 
stations are used as control in mapping, cadastral surveys, military, scientific studies and etc [2]. 









Figure 1: GPS Control Station 
The GPS Control Station has a plate and bolt, mounted on top of a concrete monument jutting 
out from the ground surface. Some of these control stations are re-used triangulation pillars or 
fundamental benchmarks. All of the GPS Control Stations have coordinates of the same high 
quality, and are equally good for the purpose of controlling GPS surveys in the GDM2000 
coordinate system [2]. 
GPS surveying is a technology which develops gradually nowadays. Some characteristics of 
GPS Surveying are the points being coordinated are stationary, the data are collected over some 
observation sessions, mode of operation is relative positioning which can give high accuracies, 
requiring special instrumentation and software because the measurements are made on the L- 
band carrier wave and it is mostly associated with the traditional surveying and mapping 
functions [3]. 
The basic procedures of GPS static positioning covers the antenna setup and height 
measurement, and also the synchronizing of observation sessions. The following are some 
procedures that should be adhered to in the antenna setup and height measurement [3]. 
[3] 
" The antenna normally bears a direction indicator that should be oriented in the same 
direction at all sites using a compass. 
" The same antenna, receiver and cabling should be maintained together 
" Centering of the antennas is very important to get the high precision of data 
" The antenna assembly should therefore be mounted on a standard survey tribrach with an 
optical plummet, on a good quality survey tripod 
" The height of the antenna above the station marker, measured from the standard reference 
point on the antenna housing should be measured to the nearest millimeter. This should 
be done at the beginning and at the end of each session. 
To synchronize the observation sessions, all receivers must track during the same time period. 
The receivers also must track the same constellation of satellites and all receivers must record 
data for the same epochs to within a few microseconds [3]. 
GPS data processing involves the steps which are data pre-processing, initial data analysis and 
final adjustment. Figure 2 shows the sequence of the basic of GPS data processing steps. 
mism 
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Figure 2: Steps in GPS Data Processing 
[41 
1.2 Problem Statement 
Application of GPS nowadays has become very important as GPS can provide high-accuracy 
positioning in a cost-effective manner. GPS are widely used in land, marine, and airborne 
applications. Some of the GPS applications are for the utility industry, forestry and natural 
resources, precision farming, Civil Engineering applications, monitoring structural deformation, 
open-pit mining, land seismic surveying, marine seismic surveying, airborne mapping, seafloor 
mapping, vehicle navigation, retail industry, cadastral surveying etc [4]. All these are high 
accuracy application of GPS and it is important to have an instrument which is in excellent 
condition to perform the tasks. 
1.2.1 Problem Identification 
To maintain the high accuracy positioning as to get the best results, the GPS should be tested in 
order to know the condition of its instrument. As explained earlier, there are many strategies or 
ways of testing the GPS. The selection of testing methods depends on the cost, time and other 
criteria. It also depends on the individual or organization to choose the method which best suit 
the purpose of the work. 
Once the precision and accuracy of the GPS instrument have been checked, an appropriate action 
should be taken to ensure the quality of works that are going to be done. Recommendation could 
be made whether to repair or to do a service on that particular receiver if the GPS receiver does 
not give the expected result which means its accuracy or precision when performing the test is 
low. Only by controlling the quality condition of the instrument, the results obtained using that 
instrument can be approved. 
[s1 
1.2.2 Significant of the Project 
This project concerns about the importance of calibration of GPS instrument before any GPS 
works are conducted. The best results of using GPS will only be obtained from the excellent 
condition tools and good practices or surveying skills. By doing calibration, the condition of GPS 
instrument can be checked. 
GPS instruments in Civil Engineering Department Laboratory of Universiti Teknologi 
PETRONAS (UTP) are used widely by students for their project and also for the purpose of 
learning. The question is, how accurate are the results obtained by using the GPS instrument? It 
is because they never know the condition of the instrument in term of its accuracy. At the end of 
this project, the accuracy and condition of the instrument will be determined. If the instruments 
are not in good condition, they should be serviced or repaired. So, this will definitely give benefit 
to UTP and UTP students as well. 
Another significance of this project is, it can be used as a guide for students or anybody who 
wants to do a research or project related to GPS because this project can provide much 
information about GPS which can assist them in their works. 
[6] 
1.3 Objectives and Scope of Study 
The objectives of doing this project are; 
" To perform the calibration procedure on the GPS instrument 
" To check the accuracy and precision of the GPS instrument 
Before performing the calibration procedure on the instrument, selection of the best three control 
stations should be carried out. The selection of the control station to be used must be according 
to the field test criteria. After selecting the control stations, proper planning should be done to 
ensure the smoothness of the GPS observation. The important elements in the planning are 
logistical considerations, instrumentation and personnel involved. 
Certain procedures and guidelines should be followed during the GPS observation. This is to 
ensure that the data observed is good and errors can be reduced. Processing the data using the 
GPS data processing software is done after downloading the data from the receiver. The results 
from the processed data such as the coordinates in RSO will be compared to the established 
coordinates of RSO established by JUPEM. From the analysis of the results, the precision and 
accuracy of the receiver can be determined and the condition of the instrument will be known 
whether it is in good condition or not. 
[71 
CHAPTER 2 
LITERATURE REVIEW AND THEORY 
2.1 Overview of GPS 
GPS consists, nominally, of a constellation of 24 operational satellites. This constellation was 
completed in July 1993, which was known as the initial operational capability (IOC). The official 
IOC announcement, however, was made on December 8,1993. To ensure continuous worldwide 
coverage, GPS satellites are arranged so that four satellites are placed in each of six orbital 
planes. With this constellation geometry, four to ten GPS satellites will be visible anywhere in 
the world, if an elevation mask of 10 degree is considered. As discussed later, only four satellites 
are needed to provide the positioning, or location, information. 
2.2 GPS Segments 
GPS consists of three segments: space, control, and user. The space segment consists of the 24 
satellite constellation. Each GPS constellation transmits a signal, which has a number of 
components which are two sine waves (also known as carrier frequencies), two digital codes (or 
more for modernized GPS satellites), and a navigation message. The codes and the navigation 
message are added to the carriers as binary biphase modulations. The carriers and the codes are 
used mainly to determine the distance from the user's receiver to the GPS satellites. The 
navigation message contains, along with other information, the coordinates of the satellites as a 
function of time. The transmitted signals are controlled by highly accurate atomic clocks on 
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Figure 3: GPS Space Segment [9] 
The control segment of the GPS system consists of a worldwide network of tracking stations, 
with a master control station located in the United States at Schriever Air Force Base near 
Colorado Springs, Colorado. The primary task of the operational control segment (OCS) is to 
track the GPS satellites using a number of monitoring station in order to determine and predict 
satellite locations, system integrity, behavior of the satellite atomic clocks, atmospheric data, the 
satellite almanac, and other considerations. This information is then packed and uploaded to the 
GPS satellites by the ground antennas through the S-band link. Figure 4 shows the location of 
control segment of GPS. 
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Figure 4: GPS Control Segment [9] 
[91 
The user segment includes all military and civilian users. With a GPS receiver connected to a 
GPS antenna, a user can receive the GPS signals, which can be used to determine his or her 
position anywhere in the world. GPS is currently available to all users worldwide at no direct 
charge. 
2.3 Basic Idea of GPS 
The idea behind GPS is rather simple. If the distances from a point on the Earth to three GPS 
satellites are known along with the satellite locations, then the location of the point can be 
determined by simply applying the well known concept of resection. 
GPS satellite continuously transmits a microwave radio signal composed of two carriers, two 
codes (or more for modernized satellites), and a navigation message. When a GPS receiver is 
switched on, it will pick up the GPS signal through the receiver antenna. Once the receiver 
acquires the GPS signal, it will process it using its built-in processing software. The partial 
outcome of the signal processing consists of the distances to the GPS satellites through the 
digital codes known as the pseudoranges and the satellite coordinates through the navigation 
message. 
2.3 Application of GPS 
GPS has revolutionized many fields since its early stages of development. Although GPS was 
originally designed as a military system, its civil applications have grown much faster. GPS has 
numerous applications in land, marine, and air navigation. On the surveying side, GPS has 
replaced conventional methods in many applications. GPS positioning has been found to be a 
cost-effective process, in which at least a 50% cost reduction can be obtained whenever it is 
possible to use the so-called real-time kinematic (RTK) GPS, as compared with conventional 
techniques. In terms of productivity and time saving, GPS could provide more than 75% time 
saving whenever it is possible to use the RTK GPS method [4]. 
[io1 
2.3.1 Civil Engineering Application 
As everybody knows, Civil engineering works are often done in a complex and unfriendly 
environment, making it difficult for personnel to operate efficiently. The ability of GPS to 
provide real-time submeter and centimeter-level accuracy in a cost-effective manner has 
significantly changed the civil engineering industry. Construction firms are using GPS in many 
applications such as road construction, earth moving, and fleet management. 
2.4 GPS Relative Positioning 
GPS relative positioning, also called differential positioning, employs two or more GPS receivers 
simultaneously tracking the same satellites to determine their relative coordinates (see figure 5). 
Of the two receivers, one is selected as a reference, or base, which remains stationary at a site 
with precisely known coordinates. The coordinates of the other receiver, known as the rover or 
remote receiver, are unknown. They are determined relative to the reference using measurements 
recorded simultaneously at the two receivers. The rover receiver may or may not be stationary, 
depending on the type of the GPS operation [4]. 
A minimum of four common satellites are required for relative positioning. However, tracking 
more than four common satellites simultaneously would improve the precision of the GPS 
position solution. Generally, GPS relative positioning provides a higher accuracy than that of 
autonomous positioning. Depending on whether the pseudorange or carrier-phase measurements 
are used in relative positioning, an accuracy level of a few meters to millimeters, respectively, 
can be obtained. This is mainly because the measurements of two or more receivers 
simultaneously tracking a particular satellite contain more or less the same errors and biases. The 
shorter the distance between the two receivers is, the more similar the errors. Therefore, if we 
take the difference between the measurements of the two receivers, common errors will be 
removed and those that are spatially correlated will be reduced depending on the distance 




2.4.1 Static GPS Surveying 
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Figure 5: GPS Relative Positioning [10] 
Static GPS surveying is a relative positioning technique that depends primarily on the carrier- 
phase measurements [4]. It employs two or more stationary receivers simultaneously tracking the 
same satellites. One receiver, the base receiver, is set up over a point with precisely known 
coordinates and the other receiver which is the remote receiver is set up over a point whose 
coordinates are unknown. The base receiver can support any number of remote receivers, as long 
as a minimum of four satellites is visible at both the base and the remote sites. 
In principle, this method is based on collecting simultaneous measurements at both the base and 
remote receivers for a certain period of time, which, after processing, yield the coordinates of the 
unknown point. Static GPS surveying with the carrier-phase measurements is the most accurate 
positioning technique. This is mainly due to the considerable change in satellite geometry over 
the long observation time span. 
[121 
2.5 GPS Sources of Errors 
The GPS measurement and performance are influenced by several sources of measurement 
errors. Range bias is referred to all systematic errors that contribute to the measurement error. 
The sources of errors that contribute to the inaccuracy of the GPS measurement are such the 
following; 
" Receiver noise 
" Ephemeris errors 
" Clock stability 
" Ionosphere delays 
" Tropospheric delays 
" Multipath disturbance 
" Human errors 
Noise errors are the combined effect of PRN code noise (around 1 m) and noise within the 
receiver noise (around 1 m). Satellite ephemeris errors are errors in prediction of a satellite 
position that may then be transmitted to the user in the satellite data message. This type of error 
is difficult to be corrected due to many forces acting on a predicted satellite orbit that are 
difficult to be measured directly. 
Clock stability is influenced by the Control segment of GPS. The errors uncorrected by Control 
Segment can result in 1m errors. Multipath disturbance is caused by reflected signals from 
surfaces near the receiver that can either interfere with or be mistaken for the signal that follows 
the straight line path from the satellite. Multipath is difficult to detect and sometime hard to 
avoid. Control segment mistakes due to computer or human error and user mistakes, including 
incorrect geodetic datum selection can also cause errors from one meter to hundreds of 
kilometers (American Society of Civil Engineers (2000)). Variety of biases and errors that affect 
the GPS pseudo-range and carrier phase measurements are illustrated in figure 6. 
[13] 
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Figure 6: Biases and Errors that affect GPS observation [3] 
2.6 GPS Data Processing 
There are three stages of GPS data processing as shown in figure 2 before. The first stage of GPS 
data processing which is data pre-processing involves several tasks; initial data transfer and 
decoding, data screening and editing, data reporting and database creation and entry and lastly, 
point positioning using pseudo-range data. In this project, data pre-processing will be done using 
PCCDU software. The process of using this software will be explained in section 3.8.1. 
The second stage of GPS data processing is initial data analysis. It is carried out as a prelude to 
the final phase data adjustment, as soon as data from the receiver has been downloaded to the 
computer. The tasks that will be carried out under this stage are; cycle slip detection and repair 
and preliminary baseline solution. Pinnacle software is used to perform the tasks in this stage. 
The result obtained at the end of the stage is a clean set of observations, and appropriate station 
coordinates. 
[14] 
The last stage of GPS data processing is final adjustment. It is actually the adjustment of the pre- 
processed GPS observations similarly. This stage encompasses the tasks which are the formation 
of the phase data differences, definition of the weight matrices, estimation of relative station 
coordinates, estimation of carrier beat phase ambiguities and output of estimated parameters and 
covariance matrix. This stage also will be performed by Pinnacle. Section 3.8.2 explained the 
steps involved in using Pinnacle software. 
2.7 Overview of Geodetic Datum 
Geodetic datums define the size and shape of the earth and the origin and orientation of the 
coordinate systems used to map the earth. Hundreds of different datums have been used to frame 
position descriptions. The first estimates of the earth's size were made by Aristotle. Datums have 
evolved from those describing a spherical earth to ellipsoidal models derived from years of 
satellite measurements [9]. Modem geodetic datums range from flat-earth models used for plane 
surveying to complex models used for international applications which completely describe the 
size, shape, orientation, gravity field, and angular velocity of the earth [9]. 
Referencing geodetic coordinates to the wrong datum can result in position errors of hundreds of 
meters. Different nations and agencies use different datums as the basis for coordinate systems 
used to identify positions in geographic information systems, precise positioning systems, and 
navigation systems. The diversity of datums in use today and the technological advancements 
that have made possible global positioning measurements with sub-meter accuracies requires 
careful datum selection and careful conversion between coordinates in different datums [9]. 
Datum types include horizontal, vertical and complete datums. Hundreds of geodetic datums are 
in use around the world. The Global Positioning system is based on the World Geodetic System 
1984 (WGS84) [9]. 
[15] 
2.7.1 Latitude, Longitude and Height 
The most commonly used coordinate system today is the latitude, longitude, and height system. 
The Prime Meridian and the Equator are the reference planes used to define latitude and 
longitude. The geodetic latitude of a point is the angle from the equatorial plane to the vertical 
direction of a line normal to the reference ellipsoid. The geodetic longitude of a point is the angle 
between a reference plane and a plane passing through the point, both planes being perpendicular 
to the equatorial plane. The geodetic height at a point is the distance from the reference ellipsoid 
to the point in a direction normal to the ellipsoid [9]. 
2.7.2 Earth Centered, Earth Fixed X, V and Z 
Earth Centered, Earth Fixed Cartesian coordinates are also used to define three dimensional 
positions with respect to the center of mass of the reference ellipsoid. The Z-axis points toward 
the North Pole. The X-axis is defined by the intersection of the plane define by the prime 
meridian and the equatorial plane. The Y-axis completes a right handed orthogonal system by a 
plane 90° east of the X-axis and its intersection with the equator [9]. 
2.8 Review of Related Previous Works/Researches 
A paper has been produced to discuss the effects of errors to the GPS relative positioning and 
their modeling. Two factors basically will affect the accuracy of Global Positioning System 
(GPS) relative positioning which is the geometric distribution of the observed satellites and the 
quality of the observations. The effect of errors to GPS relative positioning differs for different 
types of errors which occurred during the observation. They effects in different ways for 
different errors. 
For example, some of the errors affect the measured baseline systematically and this may 
produce significant scale errors and rotations. Due to the change in the error characteristics and 
the distribution of observed satellites, the effects of those errors may change from one survey 
[16] 
epoch to another The errors cannot be cancelled out in the computation completely. The effects 
of these errors should be modelled and eliminated for the application of high precision 
monitoring and engineering surveys. A case study of this paper is GPS ground-subsidence 
monitoring network in Venezuelan oil fields. During the survey campaigns in 1990 and 1991, the 
rotation of up to 6 ppm in a vertical plane was obtained. Recommendations are made for the 
design of monitoring schemes and control networks for large engineering projects to minimize 
the systematic effects of the errors [5]. 
Many countries produce their guidelines for testing GPS. As in Malaysia, JUPEM has produced 
one which describes the suggested practice for GPS equipment calibration procedures. This 
guideline suggests three methods of calibrating the GPS equipment which are Zero Baseline test, 
EDM Baseline Test and GPS Network Test. The practices might be different for different 
countries. For example is the one that applied only in Western Australia. These guidelines are 
issued under the direction of the Surveyor General. In this guideline, they suggest a practice for 
testing the hardware, firmware and software of GPS for surveying applications on the GPS 
calibration network at Curtin University. The aim is to encourage a uniform approach for the 
GPS to be tested. This is to provide results which are reliable validation of user systems. 
The guidelines also emphasize that they do not represent legal traceability of measurement. They 
are specified to utilize the GPS in circumstances that follow a quality assurance approach. Not all 
the requirements for testing on the calibration network reflect the surveyor's normal operational 
usage of that system, particularly with respect to data collection rates and the number of satellites 
observed. The following understandings and limitations therefore apply [6]: 
" These guidelines apply to GPS hardware and software systems designed for geodetic 
survey applications operated in differential mode where carrier phase and pseudo-range 
observations are recorded by the receivers. 
" All equipment used in the test will be in good working order and adjustment and the GPS 
antenna will be oriented correctly throughout the test. 
" Because approved methodologies for establishing legal traceability of length 
measurement for GPS do not currently exist under the Australian National Measurement 
[17] 
Act (1960), GPS should not be used as the sole method of measuring length in legal 
surveys. Surveyors using GPS for legal purposes must adhere to the requirements of the 
Surveyor General as the appropriate verifying authority and Chairman of the Land 
Surveyors Licensing Board in this State. 
A study about the testing of GPS instruments of the Trimble Company in the Czech National 
Trigonometric Network has been conducted and investigated to evaluate and analyse the 
measurements obtained by two different GPS instruments of the Trimble Company. The two 
devices that are used in the study are Trimble 5700 and Trimble GeoExplorer CE. Trimble 5700 
is a surveying apparatus while Trimble GeoExplorer CE is the data acquisition device of 
geographical information systems (GIS) GeoExplorer CE. 
During the year 2003, the devices were employed in a test network by ten points of the Czech 
National Trigonometric Network. The dimension of the test network is about 8x9 km and the 
devices were employed repeatedly. The two devices performed in different ways such that the 
Trimble 5700 instrument ran repeatedly in the rapid static mode with various time periods while 
the GeoExplorer CE device used the phase and code measurement method in their operation. For 
both cases, two things were investigated which were the effects of parameter settings such as the 
elevation mask and the density of data recording intervals on the precision of measurements j7]. 
According to the book entitled Manual of Geospatial Science and Technology by John D. 
Bossier, John R. Jensen, Robert B. McMaster, and Chris Rizos, there are certain difficulties 
shared by GPS testing procedure which are stated in the followings [8]; 
" The magnitude of GPS biases is a function of time 
" Some GPS biases are a function of geographic location 
" The propagation of most GPS biases into baseline solution is a complex combination of 
factors such as time, location, baseline length and satellite geometry 
" The quality of GPS baseline is not just a function of errors and biases, but also the length 
of observation session and the type of carrier phase solution 




3.1 Gantt Chart 
Figure 7 below shows the activities that have been planned and also the important date for the 
project. All of these are represented in the Gantt Chart so that the author can keep track to his 
own schedule and prepare for upcoming events. 
No 
l Field work 
2 Submission of Combined Progress Report 
3 Seminar I 
7 Poster Presentation 
Dis sertation Report Submission 
t 
p ing for Oral presentation 
resentation 
Fianre 7- Gantt Char t 
[19) 
3.2 Project Methodology 
Figure 8 shows the methodology of this project; 
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Figure 8: Project Methodology 
3.3 Searching & Gathering Information 
'ý 
ý 
As the topic is selected and approved by FYP supervisor and FYP coordinator, the author started 
his project by doing search and gathering information about the topic and other related projects 
or works. The resources are basically from FYP supervisor, post graduate students and also the 
Internet. This stage is important because the author needs to understand the topic clearly before 
proceeding to another works. Previous Final Year Projects done by UTP students were also used 
as guidance to make a report and other documentation. 
After the information search, the author was able to gather the information needed for the 
project. All the information is basically obtained from Internet, journal and books. It is important 
to ensure the validity of the source especially the one obtained from Internet. The information 
about the control stations are obtained from Department of Survey and Mapping Malaysia 
(DSMM) / Jabatan Ukur dan Pemetaan Malaysia (JUPEM). Another source of the information 
about the control stations is from the surveying consultant which is Jurukur Radian. 
[20] 
3.4 Selection of GPS Control Stations 
Before commencing any works, the selection of control station must be done. The following 
conditions should be met for the control station to be chosen [1]. 
" All coordinates of the test network are known in the local geodetic system. 
" All stations have sky visibility of at least 90% 
" The test network should include a minimum of three (3) stations of the First Order 
GPS Network of Peninsular Malaysia (DSMM, 1994: "GPS Derived Coordinates") 
It was found that not all the control stations meet the required conditions. Some of them have 
poor sky visibility and bad surrounding. The control stations were first identified using the map 
to the location and the information about the control stations. Not all the control stations have 
been used before so the areas surrounding some of the stations are not well-maintained. 
Therefore, the control stations should be visited first before selecting the one that meets the 
requirement. 
3.5 Fieldwork Planning 
There are a few important things that should be taken into consideration under the fieldwork 
planning. They are instrumentations that are going to be used, personnel involved in surveying 
and also the logistical considerations. 
Instrumentations appropriate for the works must be prepared and must be checked to ensure they 
are in good condition. To carry out the surveying procedures, the personnel involved must be 
someone who knows how to use the equipment and has been trained or used to work with 
equipments before. They also must know and understand the surveying procedures. Under the 
logistical considerations, the main things are the issues such as transportation or mobilization and 
also the special site requirement such as getting an approval of respected party before the 
surveying can be done in the site or area. 
[211 
3.6 GPS Surveying/Observation Procedures 
The GPS Surveying must follow the procedures for Static mode positioning. During the 
observation, each of the GPS receivers must be connected to its designated antenna (mounted on 
the pillar) using the same antenna cable. 
A minimum of one hour observation should be collected for each baseline once the antennas 
have been deployed on the stations and at least four satellites are tracked continuously during the 
observation. 
It is important to ensure that the site conditions and time of day are good and suitable for the 
observation to be done. To get good results, it is suggested to test the optical plummet within the 
instrument tribachs and to perform the zero baselines testing before performing the GPS 
Network Test [1]. 
Figure 9 shows the GPS surveying/observation procedures applied during the fieldwork. Section 
3.7.1 and 3.7.2 explain about setting up the instrument and the tripod and also centering and 
leveling with the optical plummet. Proper ways of doing these can reduce human errors. Refer to 
appendices at the back to see the various pictures taken during fieldwork. 
[221 
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Figure 9: GPS Observation Procedures 
3.6.1 Setting up the instrument and the Tripod 
1. Adjust the tripod legs to obtain a height suitable for observation when the instrument is 
set on the tripod. 
2. Hang a plumb bob on the hook of the tripod, and center over the station on the ground 
coarsely. At this time, set the tripod and fix the tripod legs firmly into the ground and the 
plumb bob coincides with the station on the ground. 
3. Adjust the length of each leg to make the tripod head as level as possible. Fix the lock 
screws of the tripod legs, then put the instrument on the tripod head and lock with the 
screws. 
[231 
3.6.2 Centering and Leveling with the Optical Plummet 
1. Adjust the three leveling screws, position the bubble in the center of the vial. Look 
through the optical plummet eyepiece and rotate the eyepiece knob until the reticulate can 
be seen clearly. 
2. Rotate the focusing knob of the optical plummet until the measurement land mark can be 
seen clearly. 
3. Loosen the center screw of the tripod. Look through the optical plummet, and shift the 
instrument base on the tripod, taking care to avoid rotating the instrument until the center 
mark coincides with the station. 
4. By adjusting any two leveling screws, position the bubble in the center of the vial. 
5. Look through the optical plummet, make sure that the land mark coincides with the 
center of the reticulate. If not, repeat the above steps until they are coincidence. 
6. Make sure that the land mark coincides with the center of the reticulate, then, lock the 
instrument. 
3.7 GPS Data Processing 
Once the data files have been downloaded from the receivers, the data may be processed using 
standard baseline processing procedures. In this stage, the ambiguities must be resolved. If this is 
not the case for any baseline, that baseline may be excluded from the subsequent network 
adjustment [1]. The network adjustment procedure is as follows: [1] 
" The minimally constrained network adjustment should be carried out using the computed 
baselines expressed in the "satellite datum" such as WGS84, or one of the ITRF datums. 
One of the coordinates of the test network must be held fixed and if necessary, the 
coordinate is transformed to the satellite datum. 
" The final coordinates may need to be transformed to the established local datum system if 
the known coordinates of all the test network stations are provided in this datum. 
[241 
3.7.1 Using PCCDU 
In this section, the author will explain about the first stage of GPS data processing which is data 
pre-processing. All the tasks in the data pre-processing will be done by the software called 
PCCDU. The steps of using the software are such the following. 
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Figure 10: Step 1 of using PCCDU 
[25] 
Step 2: Go to the "File" menu and choose "File Manager" 
Disconnect Ctrl+D 
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Real-Tine Loggag Ctrl+R 
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Figure 11: Step 2 of using PCCDU 
Step 3: Click "Download Path" and select the folder where the data from receiver will be 
downloaded to. 
Figure 12: Step 3 of using PCCDU 
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Step 4: Click "Download files" and select the data from the list. Choose the data with respect to 
the time and date of GPS observation. Click "Download" to download the data and wait until the 
data finishes downloading. 
Total memory: 8384512 bytes 
Name ( Size 
I1JiMu! 1 
UA0408a 
Free memory: 8106120 bytes 
Date I Time L' 
iý 
116031 
Sava to: C: TYP zAck 
4/8/2009 4: 00: 59 AM 
I- Exclusive mode 
Using: I Block size: 512 bytes 
Download I Delete I flefresh Exit 
Figure 13: Step 4 of using PCCDU 
Step 5: Go the "File" menu and choose "Disconnect" to disconnect the connection between the 
receiver and computer. 
": 
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Figure 14: Step 5 of using PCCDU 
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Step 6: Click "File" menu again and choose to exit to close the PCCDU program. 
Connect CtrI+C 
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Figure 15: Step 6 of using PCCDU 
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[28] 
3.7.2 Using Pinnacle 
All the tasks of the second and third stages of GPS data processing will be done using software 
called Pinnacle. As informed in section 2.6, the second stage of GPS data processing is initial 
data analysis and the third stage is final adjustment. The following are the steps of using Pinnacle 
to process GPS data. 
Step 1: Open Pinnacle program. In the "Select Project" window, create new project by clicking 
"New". 
ý In 
Figure 16: Step 1 of using Pinnacle 
[29] 
Step 2: In the "Select Directory" window, find the folder that contains the GPS data that have 
been downloaded from the receiver 
AS 41W iri±1 t 
F= 
Figure 17: Step 2 of using Pinnacle 
Step 3: Fill up the "Project Properties". 
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Figure 18: Step 3 of using Pinnacle 
[30) 
Step 4: "PINNACLE Project Wizard" window will appear and this window will guide all the 





ý. ß Rr 
71 
Figure 19: Step 4 of using Pinnacle 
ý 
Step 5: "Import Wizard" will appear. Press "Add files" to select the data to be imported into the 
network. 
ý +, ' g: d 101 yj18 o. d-fK 
Figure 20: Step 5 of using Pinnacle 
ý 
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Step 6: Select all the related data and click "Open". 
ýý3ý:; 
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Figure 21: Step 5 of using Pinnacle 
Step 7: Click "Start" to start importing the selected data. If there are more data to be imported, 
press "More files" to add anymore data required before clicking "Start". 
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Figure 22: Step 7 of using Pinnacle 
[32] 
GM 
Step 8: Fill up the information regarding the antenna height and antenna type. 
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Figure 23: Step 8 of using Pinnacle 
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Step 9: After all data have been imported, proceed with fill up or choose the information of geoid 
and coordinate system for the project. 
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Figure 24: Step 7 of using Pinnacle 
[33) 
Step 10: In order to control the data and to get a good result, one station must be held fix. Fill up 
all necessary information about the fixed station. 
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Figure 25: Step 10 of using Pinnacle 
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Step 11: Select the solution type of the network. This depends on the mode of GPS surveying. 
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Figure 26: Step 11 of using Pinnacle 
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Step 12: Press "New" if there is another station to be acted as control station and press "Next" 
and fill up the necessary information about it. If not, press "Exit" to finish the control data part. 
ýý «4 u Yf; -I(ý -": d31Lt1 ýß' r. 
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Figure 27: Step 12 of using Pinnacle 
Step 13: Click "Next" to let it run the report. 
1ý w 
Figure 28: Step 13 of using Pinnacle 
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Step 14: Select all the necessary information to be included in the report. 
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Figure 29: Step 14 of using Pinnacle 
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Step 15: Click "Run default" and choose the system/datum. Then, click "Ok". 
F]= 
Figure 30: Step 15 of using Pinnacle 
[36] 
Step 16: Press "Run to file" to save the report in the folder. 
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Figure 31: Step 16 of using Pinnacle 
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Step 17: Name the report and make sure it will be saved in respected folder. Lastly, click "Ok". 
Run the report in the folder to see the final results of the GPS data that has been processed. 
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Figure 32: Step 17 of using Pinnacle 
[37] 
3.8 Analysis Phase 
In this phase, the results will be compared to the established data. As in this project, the 
coordinates obtained after processing the raw data from the receiver will be compared with the 
the coordinates established by JUPEM. 
The maximum allowable discrepancy between the observed coordinates and the coordinates 
established by JUPEM must be less than 10 mm in the horizontal component or relative 
accuracy of better than a+ bL milimetres (a=5mm, b=2ppm, L=baseline length in kilometres), 
and less than 20 mm in the vertical component [1]. 
Certain measures or results will be obtained. Following the GPS Equipment Calibration 
Procedures stated in the GPS Cadastral Survey Guidelines published by JUPEM, 
recommendation for the GPS equipment will be made. If the results do not meet tolerance, it 
requires to be tested again using the same procedures to validate the results [1]. 
If the results for the second attempt also do not meet the tolerance, validating the results must be 
done again but it must be done by the General Authority. Further testing must be made by the 
GPS agent or the equipment must proceed to carry out the other two methods which are zero 
baseline and EDM baseline if the results still out of tolerance after they have been tested by the 
General Authority [1]. If the GPS equipments cannot give the required results or meet the 
tolerance, then it proves that the equipments need to be serviced or repaired. 
[38] 
3.9 Tools 
For the fieldwork purposes, the following tools are used: 
" Three sets of GPS instruments (Topcon HiPer Receiver). These are the main tools as the 
calibration is done to check the accuracy, precision and condition of them. Table I shows 
the specification of the receiver. 
" Three sets of tripod and tribachs are used to support the receiver. The receiver is locked 
and fixed to the tripod. 
" Measuring tape is used to measure the height of the receiver to the reference point. 
" Camera is used to take pictures as a record and other purposes. 
" For communication purposes, 4 handphones are used. These are mainly to synchronise 
the observation session 
For processing data purposes, the following softwares and tools are used: 
" PCCDU software is used to download the raw data from the receiver to the computer. 
" Pinnacle software is used to process the raw data obtaining from the receiver 
" Computer is used for the downloading and processing the data while RS232 serial cable 
is used to transfer the raw data from the receiver to the computer. 
3.9.1 Powering the receiver 
To turn on the receiver, push the PWR for about 0.5 second and release it. To turn it off, press 
the PWR key for more than 1 and less than 4 seconds (until both the STAT and the REC LEDs 
are off). When the receiver is ON and no satellites are tracked, the STAT LED will blink red. 
[391 
3.9.2 Start/stop data recording 
Holding the FN key for more than 1 second and less than 5 seconds will start/stop data recording. 
During the data recording the REC LED is green. If REC LED is red, it indicates the receiver has 
run out of memory, or there is a hardware problem. 
When satellites are tracked, the STAT LED will produce one blink for each tracked satellite. The 
STAT LED will produce a green blink (Green light for GPS and yellow light for GLONASS). If 
there is no satellite signal which has energy levels above 48 db*Hz, the STAT LED will produce 
one additional red blink. 
3.9.3 HiPer Receiver Specification 
The GPS receivers that are being tested in this project are manufactured by Topcon Positioning 
System Inc. The following table is the specification of the receiver. 
Table 1: HiPer Receiver Specification 
Dimensions W: 159 x D: 172 x H: 88 (mm) 
Weight 1.65 kg 
Enclosure Aluminum 
Antenna Internal 
Micro-strip, Zero center (type) 
GPS/GLONASS (signal) 
Battery internal x2 
Li-ion, 3000 mAh, 7.4V 
132 x 35 x 18 (mm) 
165g (1 battery) 
Controller External 
Color TPS yellow 
Mounting 5/8-11 
Seals SILICON (Molding in Color) 
Buttons Number of PWR FN (Function) RESET 
buttons (Power) 
3 Power Start/stop logging data Hardware 




RESULTS AND DISCUSSION 
4.1 Fieldwork Information 
Three GPS control stations involve in this project are located in Perak State. The first control 
station is located at Klinik Kg. Gajah, Teluk Intan for GPS A receiver, the second control station 
is located at SMK Clifford, Kuala Kangsar for GPS B receiver and the last one is located at 
Hospital Teluk Intan, Teluk Intan for GPS C receiver. 
The GPS surveying for this project has been conducted on Friday, February 13,2009. The 
surveying or observation started at about 9.40 am for all control stations and ended at about 
12.55 p. m. The observation sessions took about 3 hours. The table 2 shows a summary of the 
operation during the observation day. Note that the times for start recording and off recording 
were taken by the individual performing the GPS observation. 
Table 2: Summary of Fieldwork Information during Observation Day 
irwi IflTfl Start Stop Vertical Height 
Recording Recording measured 
A 
B 
Klinik Kg. Gajah, Teluk lntan 
SMK Clifford, Kuala Kangsar 
9.35 a. m 
9.35 a. m 
C Hospital Teluk Intan, Teluk 9.37 a. m 
Intan 
[41] 
12.51 p. m 
12.52 p. m 





After downloading the raw data from each receiver using the PC-CDU software, processing of 
the data has been done using Pinnacle software. The results of the processed data are shown in 
the table 3,4,5,6,7 and figure 33. 
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Figure 33: Network View 




From To X 
A C -11099.4491 
11 11 
Y Z Length (m) 
-705.2631 -19954.1864 22844.3586 
BA -1344.3445 4897.0333 -65109.9646 65307.7000 
BC -12443.9042 4191.6446 -85064.1633 86071.6708 
[43] 
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-85308.0896 11422.5064 -623.4688 86071.6708 
Table 7: Processed Vectors (Distance-Azimuth-Elevation) 
PS Stations Coordin. M 




' 11 II II 
Elevation Distance Azimuth Elevation 
(m) 
C 22844.3586 151'07'29.82" - 0°06'43.64" 6.5 7.5 20.6 
A 65307.7000 179°39'25.87" - 0°19'34.28" 30.1 70.0 72.8 
C 86071.6708 172°22'25.04" - 0°24'54.12" 112.6 211.4 153.7 
[44l 
4.3 Discussion 
The coordinates that were obtained from observation will be compared with the coordinates 
established by JUPEM. The information regarding the coordinates established by JUPEM for the 
selected control stations are stated in the table 8. 
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100°56'21.07869"E 528281.504 327634.232 
101 °2'31.40888"E 442935.825 338746.903 
GPS B which is located at SMK Clifford is made as a fixed station to control the data and 
network. Comparison has been made between the observed RSO coordinates and the established 
RSO coordinates by JUPEM for GPS A and GPS C which located at Klinik Kg. Gajah, Teluk 
Intan and Hospital Teluk Intan (refer table 9). 
[451 
Table 9: Comparison of Coordinates in RSO Coordinates 
Station Observed Coordinates Established Coordinates Difference 
Northing(m) Easting(m) Northing(m) Easting(m) Northing(m) Easting(m) 
GPS A 462978.49449 327786.61278 462978.6940 327786.8630 0.20 0.25 
GPS C 442935.58125 338746.71540 442935.8250 338746.9030 0.24 0.19 
From the comparison in table 9, the difference in values between the observed coordinates and 
the established coordinates are noticed. The difference in northing or vertical component for GPS 
A is 0.2 m. For the GPS C, the difference in vertical component is 0.24 m. The difference in 
easting or horizontal component for GPS A is 0.25 m and 0.19 m for the GPS C. 
To check the condition of the receiver, three things are being considered which are horizontal 
component, vertical component and also the relative accuracy. As stated by JUPEM, the 
maximum allowable discrepancy for horizontal component must be less than 10 mm and less 
than 20 mm in the vertical component while for the allowable accuracy, it must be better than a 
+ bL (mm) where a=5mm, b=2ppm and L=baseline length in kilometers. 
The difference in Northing or vertical component between the observed and established 
coordinates for GPS A and GPS C are higher than 20 mm. For the horizontal component, the 
differences are also higher than 10 mm. This indicates that the instruments are not in good 
condition with respect to the allowable discrepancies of vertical and horizontal components. 
Allowable accuracy is calculated by a+ bL (a=5mm, b=2ppm, L=baseline length in kilometers). 
Baseline length is calculated using the formula; 
4 [(XI - X2)2 + (Y1 - Y2)2 + (Z1 - Z2)2) 
X, Y and Z are the components of the point in Cartesian Coordinates 
System. Table 10 shows the 
X, Y and Z components for the stations which derived from the established coordinates of 
JUPEM. 
[46] 
Table 10: X, Y and Z Components of All Control Stations 
I 
XYZ 
GPS A -1207354.8862 6245632.413 462129.6587 
GPS B -1205959.0382 6240749.7012 527175.9579 
IiYS (: -1218419.1007 6244943.0687 442055.1814 
The baseline lengths for lines GPS B to GPS A and GPS B to GPS C are calculated and the 
results of them are shown in table 11. 
Table 11: Baseline Length (m) for GPS B to GPS A and GPS B to GPS C lines 
ILIM 
GPS B to GPS A 
GPS B to GPS C 
65244.23582 
86130.04154 
Allowable accuracy for each lines is calculated by substituting a=5mm, b=2ppm and baseline 
length for each lines into a+ bL. The computed accuracy is obtained from the results of GPS 
data processing. Refer to table 7, the value of sigma (mm) for the distance shows the computed 
accuracy of the each line. The computed accuracies for lines GPS B to GPS A and GPS B to 
GPS C are 30.10 mm and 112.60 mm respectively. Table 12 shows the computed accuracy and 
allowable accuracy with respect to the lines and distances. 
[471 
Table 12: Distance, Computed Accuracy and Allowable Accuracy 
ý 
GPS B to GPS A 
GPS B to GPS C 






86.130 112.60 177.26 
The computed accuracy is lower than the allowable accuracy for each line. This indicates that the 
instruments tested are in good condition. However, analysis that has been made before showed 
that for the vertical and horizontal components for each station are not within the allowable 
discrepancy. The results do not meet all the requirements. So, it can be concluded that the GPS 
instruments are not in good condition. 
[48] 
CONCLUSION AND RECOMMENDATION 
5.1 Conclusion 
Three things are considered to check the condition of GPS instruments using GPS Network Test 
method which are; 
1) Allowable discrepancy for horizontal component must be less than 20 mm 
2) Allowable discrepancy for vertical component must be less than 10 mm 
3) Computed accuracy must be less than the allowable accuracy. 
The GPS instruments are in good condition when all the requirements are met. In the case of 
GPS instruments in UTP, the results obtained after conducting the calibration procedure using 
GPS Network Test are such the following; 
1) Coordinates difference values for each components are not within the allowable 
discrepancies 
2) Computed accuracies for each line are within the allowable accuracies. 
The results show that the GPS instruments are not in best condition because they do not meet all 
the requirements. They are not suitable for high accuracy application of GPS works and should 
be sent for services before doing such kind of works. However, those instruments can still be 
used in laboratory or learning purposes in UTP. 
This project achieves its objective as the calibration procedures to the GPS instruments have 
successfully been done and the accuracy of the GPS receivers have been computed and checked. 
[491 
5.2 Recommendation 
For the upcoming works, it is recommended to use the other of GPS processing softwares so that 
a comparison between the results obtained by different softwares can be made. By this, the 
performance between the softwares will also be evaluated. To validate the results, the 
instruments should be calibrated using the other methods of calibration. 
Some of the location of GPS control stations established by JUPEM is not suitable for the GPS 
surveying due to the condition of the site. Information regarding the current condition control 
stations must be updated by JUPEM so that the surveyor of the researcher will know whether the 
control stations can be used or not. If possible, the data about the control stations should be made 
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Figure 34: The arrangement of instruments with GPS control stations 
Figure 35: Receiver before it is facing to the north 
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Figure 37: Receiver is facing to the north 
Figure 38: Centering the bolt mounted on top of the GPS control station 
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Figure 39: Centering the bubble before attaching the receiver on top of the tribrach 
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WGS84 COORDINATES FOR GPS STATION IN PENINSULAR MALAYSIA 
DEPARTMENT OF SURVEY AND MAPPING MALAYSIA 
GPS -'WGS84 COORDINATES- ELLIPSOIDAL 
HEIG TS TATE S STATIONS H 
LOC. 4TJON GPS STATIONS OF REFERENCE LATITUDE LONGITUDE (h) 
NUMBER DO MM SS DO MM SS metre 
PAHANG TG15 3 23 35.71992 102 14 11.26270 434.907 
BKT BESAR, TEMERLOH 
PqFWm TG24 3 58 30.90724 103 25 40.13307 6.676 
STAPS TG GELANG, KUANTAN 
PAHANG TG25 3 56 8.39606 102 21 52.93255 148.849 
BANDAR JERANTUT 
PAHANG TG57 4 31 44.39419 101 21 54.70814 2104.837 
GUNUNG IRAU. C. HIGHLANDS 
PAHANG TG58 4 34 38.21620 101 27 51.88937 1957.294 
G. SWETHENHAM, C. H'LANDS 
PAHANG TG59 4 27 42.05087 101 25 30.01561 1797.841 
G"CHANTEK, C. HIGHLANDS 
PERAK GP02 404.53046 101 2 26.45558 -3.355 
HOSP DAERAH TK. INTAN 
PERAK GP07 3 59 31.11920 101 18 36.89519 37.285 
SMK SUNGKAI, B. PADANG 
PERAK GP29 3 46 55.29076 101 19 28.93761 11.466 
JPS KUALA SLIM, B. PADANG 
PERAK GP30 3 47 56.63117 101 31 15.75661 155.39Q 
KG. BEHRANG, B. PADANG 
PERAK GP82 3 54 9.99888 100 47 21.17286 -5.829 
KLINIK SELEKOH, B. DATOK 
PERAK P101 4 10 55.80327 100 56 28.83789 0.126 
KLINIK KG. GAJAH 
PERAK P102 4 26 28.81498- 100 37 44.92886 -3.767 
JPS PANTAI REMIS, L-MATANG 
PERAK - -P201 
48 42.37967 101 17 1.67761 52.910 
PPH SENOI PRAAQ, BIDOR 
oY4, M " 
Vr 
. uk. kcý. ýýý, ti ft\dtýA" NM b13 
53 ;g". 34iq8 !. 00 55 37" &4B2 
WGS84 C. OORDINA'TE f" ice GP S STATION IN PENINSULAR MALAYSIA 
DEPARTMENT OF SURVEY AND MAPPING MALAYSIA 
t; 
, ý. ,,;, 
--"-- "---ý - 
GPS WGS84 COORDINATES 
- 
ELLIPSOIDAL 
HEIGHTS STATE STATIONS 
LOCATION OF GPS STATIONS REFERENCE LATITUDE LONGITUDE (h) 
NUMBER 00 MM SS DD MM SS metre 
PERAK P202 4 17 24.65540 101 9 13.95714 33.501 
SMK KAMPAR, KAMPAR I 
- -- -- ý-__-- - - 
PERAK 
-- 
P203 4 27 58.76992 101 9 50.16517 52.613 
SMK GOPENG, Gi)PENQ, ý 
-----"- - -" - ---_". --""---------- 
PERAK 
-- - 
P204 4 34 23.28452 101 6 11.69938 2.414 
T: `1N S;. ; tAPAT, I FOH ! 
__-. -ý-------. ""-----" -----ý f------- ý- _. .___. .. -- ... .- ---ý-----____ -_. _. -. _. _ __.... f L 
rERAK P205 4 29 20.17626 100 55 9.22428 24.522 
TM PkR1: T ? A! l=. 4., 2I°i 
PERA4: P207 4 21 26.72035 100 52 18.34652 8.09E 
SRK BOTr. KIRI,! 'AF; IT 
PERAK P209 4 35 9.37n, 7 1 '00 42 22.63265 3i5.336 ( 
8UKIT NAGA, SITIAWAN !i 
I" RAI; P210 4 13 33.05285 100 ,21.42795 -1 " c'. 79 
", ýRPORT SIT IA4: At1 L.... 
__.. _-- ---- --I-_. __. __------ 
PCRAK 
1 
P211 4 13 55.31E57 100 32 ý1G. 96836 -- . U4ö 
FULAU PAN3KOR, MANJUN; i 
ý. _. ____-__... -_-. _-----"----- - _ -----ý - -- 
_--------ý 
PERAK P270 4 43 45. 
'13708 101 b 17.61442 7cý. 0ü: " 
KLINIK 1". HITNM: i;. K`.. ^ýSAR ý_ 
_ .. __----ý-- -- -ýýr-------- ---_--------, 
----. __ 
PERAK P271 4 56 26.21557 101 iEfi. 22 ' lQ9, ü. '1 
RPS LEGAP, K. KANCSAR ý ý-- -- ---- ---. --__-_--- _. _--. ---. __.. -"----"---I 
PERAK 
------- 
P272 4 55 33.81190 101 4 20.76834 71.83? 
FELDA LASAH K. KANGSAR , ý- .. -.. -- -- ý ------ -- --^ - -"-- 1-- ----+ 
F- _---. -. - 
PERAK P273 4 49 20.35990 101 C 27.68745 1i2.382 
LOJI AIÜ SG. SIPUT, }:. K 
-- - --.. _-.. __. - --"°------__.. _. - ` ----"-- -"i 
PE2AK 
---- - " 
P274 4 46 21.87686 
ý 
r 
100 EC 1F". 15987 3 :. 271 
Sr: K CHILFORD, K. KANGSAR 




P275 4 5ý 50.13-1-31 ý 100 55 32.47576 691 . r: P3 
K,. INIK SAUK, K. 'rLANGSAR 
--_----- 
?ý 
LOCAL GEODETIC AND PLANE COORDINATES DERIVED FROM WGSS4 COORDINATES 
SURVEY AND MAPPANG DEPARTMENT MALAYSIA 
STATE GPS MRT 94 CO ORDINATES RSO COOR DINATES STATE CASSIN I COORDINATES 
DISTRICT REF -I ttýý 
LOCATION OF GPS NO LATITUDE LONGITUDE NORTHING EASTING NORTHING EASTING 
DD M'1 SS DD MM SS metre metre metre metre 
- --- - -- ------- -- i - ._ 
PAHANG TG58 4 34 39.26542 101 27 57.05364 505477.914 385981.377 95895.663 -107655.841 
CAMERON HIGHLAND 
G. S', dETHENf-'AM ý 
- ý----- - -- 
PAHANG TG59 4 27 43.07039 101 25 35.15924 493709.204 381571.312 83116.557 -112047.768 
CAMERON FiIGHIJtND 
GUNUNG CHANTEK 
- - ------------ -_- -- ------- - ý- - { 
PERAK kl? 02 405.43673 101 2 3?. 4O8ß8 442935.825 338746.903 38599.917 2501''. 788 
'IUJK INTAN 
HOSP DAERAH 




I ----------i -'... ---- --. -__ -I 
NEF, t"v Gry07 3 59 32.01792 01 18 41.97465 441813.313 368677.541 371566.563 : '4:. 51 . -42 
SATANG PADANG 
-- ý --. _------"----ý---""--- ------- --- h'---------- - - - --- --- ------ 
ýEi2A1 GP29 3 46 56. i3390 1101 19 34.01992 1 418593.598 370213.338 14370.318 55,71., 185 





r_R Ai: ., ý,. "ý Gr 
i 
. ý7500 3 47 ýi ý 
ý. '. ý1-ýi ,.. 







f2025.987 1 116269.9411 7_- 
Q a-Ifý'_"ýo. 
._ 
U°. TB, 'JU f i{JAN''. i 
----"------ý--- . - ----. _.. --------- __.. - 
L___ -- -- 
i- -ý - 
; 
PE %ý 6F'02 3ý-4 13.88398 I 100 47 26.00664 432145.301 80.508 27706.320 , 91 ,. i 54 
f? A:; ,; ý Dn'! OK 
. N, k I . L" LEKO' 
__. ý. _. _ - ----- 
ý ý--ý 
-----ý --------ý -_. - -----------_-J ----- ---- --- 
ý 
----------i ------- 
PEý: qK 0101 4 10 56.75295 100 55 3: 3.74806 1 462978.694 327786.863 3a, 58602.752 1 9. . 2; LL 
TELUK iN':. N I I 
Kl. 1N'}: 
-- - -- -- - _ -- - . _... -- 
ý 
--.. ---- ---_ -ý ----- - 
ý 
i'ERAK r;; 1.. 4 0" b ? 9, ß44.31 . 
10U 37 49.6975"1. 491770.550 293242.003 87263.384 
LARUT--M, "-TAtJG 
, 'PS PANTA: 
ý. -- --------------- ------... _-, ------_. _------ - '------ -- ----"- ----- 
-----"-"- -------... _--- ý 
i 
PERAK P211ý1 4ß 43.31931 
ý 
101 17 6.74719 458753.703 365792.701 54518.219 52004.23' 
ßI LXIR 
1'1'ý' !! ýENOi PRA. A; 
1'ERAK P202 4 17 25.63562 9 18.96872 
Li 
474840.935 351421.353 70553.983 37572.277 
I::; t%PA. R 
ý. ------. _... ----. -. _. _. _ L. - ---- ---"------- ----.. -_ 
, o: 'ERAk P4203 4 27 59.79633 101 9 55.1816? 494313.246 352602.058 




UCAL` GEODETICAND PLANE COORDINATES DERIVED FROM WCýS84 COORDINATES 
UKV [s I 114N1) lVltii'rliV l, T LC. t"t1K I IV1i'1V I 1Vl. tilrtt I out 
I 
STATE GPS ý1RT 94 COORDINATES RSO COORDINATES STATE CASSINI COORDINATES 
-------DISTRICT- REF 
LOCATION OF GPS NO LATITUDE LONGITUDE NORTHING EASTING NORTHING EA$TING 
DD MM SS DD MM SS metre metre metre metre 
-e-- 
PERAK P204 4 34 24.34010 106 6 16.89224 506145.661 3459-14.214 101841.287 31946.349 
IPOH 
TAMAN SRI RAPAT 
PERAK P205 4 29 21.21294 100 55 14.12952 496908.534 325455.496 92525.289 11521.471 
PARIT 
TAMAN PARIT JAYA 
PERAK P267 4 21 27.72332 100 52 23.22723 482385.876 320133.691 77981.681 6254.813 
BOTA 
SRK. BOTA KIRI 
PERAK P209 4 35 10.44038 100 42 27.44035 507725.225 301867.575 103251.486 -12109.019 
LARUT-MATANG 
BUKIT NAGA 
PERAK P210 4 13 34.02439 100 42 6.22615 467909.620 301054.898 63432.930 -12769.087 
MANJUNG 
AIRPORT SITIAWAN 
PERAK P211 4 13 56.29254 100 32 51.69472 468663.053 283958.392 64121.143 -29867.820 
MANJUNG 
PULAUPANGKOR 
PERAK P270 4 43 46.23309 101 8 22.62634 523388.766 349847.099 119101.688 35813.462 
KUALA KANGSAR 
KLINIK T\HITAM 
PERAK P271 4 56 27.36498 101 16 13.49919 546715.737 364428.863 142488.929 50306.973 
KUALA KANGSAR 
RPS LEGAP 
PERAK P272 4 55 34.96079 101 4 25.75273 545179.401 342625.179 140867.295 28506.532 
KUALA KANGSAR 
FELDA LASAH 
PERAK P273 4 49 21.48146 101 4 32.67107 533708.837 342798.183 129395.715 28724.198 
KUALA KANGSAR 
JPS SG. SIPUT 
PERAK P274 4 46 22.98774 100 56 21.07869 528281.504 327634.232 123909.161 13579.255 
KUALA KANGSAR 
SMK. CHILFORD - 
PERAK P275 4 55 51.28382 100 55 37.39157. 545739.583 326353.331 141364.051 12230.626 
KUALA KANGSAR 
KLINIK SAUK - - 
53 
Interactive Field-Office Management System (iFOS) 
Stesen 
Latitud 
MAKLUMAT DATA GEODETIK - GPS 
Koordinat WGS 84 
4° 17' 24.6115" 
Longitud 







Lakaran: P? o? JPg"" 
Utara (m) 
474845.2090 





Tinggi EI. (m) 
33.9850 
kasi bagi stesen P202 di SMK KAMPAR, PERAK 
P202 




Tý. ý/vn ýwir1C3 
ýFNMAfJ 
TCLUK INTAN 
ý%ts6fok soboloh kki Jolon aaN 
Kampor ko To1Vk Intan 
Stesen 
Latitud 
40 27' 58.725850" 
u uwý kr. nnu. 
Koordinat WGS 84 
Longitud 
101° 9' 50.203580" 
Koordinat MRT 
1.96o 
Latitud 1.960 Longitud 1.960 
MAKLUMAT DATA GEODETIK - GPS 
1.960 Tinggi EI. (m) 
53.1060 
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Page 2 of 5 
Koordinat RSO 
Timur (m) 1.96o 1.960 
352407.7590 
Lakaran: P2o3"JPß -] 
Lokasi bi ss ýý P203KSOPE N Sz, _PER_A 
K 
P203 
STESEN C--PS PERAK 
P303 GOPENG 
P['7F1, 
GqPEI NG (2 KM] 
KucalO Lur 
Nolo: 





SOk KOb CiO[x9np 
........................................ _..... __. _. _... _. _. _.......... _.......... __.............. I 
Sok Kot, To. nil 
npu. 
MAKLUMAT DATA GEODETIK - GPS 
Stesen Koordinat WGS 84 Catitan 
Latitud 1.960 Longitud 1.960 Tinggi EI. (m) 1.960 
40 34' 23.240330" 101° 6' 11.937750" 32.90 
Koordinat MRT 
Latitud 1.960 Longitud 1.960 1.96o 
P204 
Koordinat RSO 
Utara (m) 1.960 Timur (m) 1.960 1.96o 
506149.9510 345719.8720 
Lakaran: P204JPS ý'% 
LýcaýLba, gi stesen P204 di TMN SRI RAP-AT PERAK_ 
http: //ifos. geodesi. jupem. gov. my/ifos/asgatial viawinfo. aspx 1 n/ga/gnnR 
Interactive Field-Office Management System (iFOS) Page 3 of 5 
P204 
STESEN GPS PERAK 
P204 AIRPORT IPOH 
Km IpOh / K. LUrvipýir 







R. (.. 1 
Jul. " 5O RuppT 
Rurnrah KoUOI 









4° 49' 20.315460" 
Latitud 
MAKLUMAT DATA GEODETIK - GPS 
1.96o 
1.96o 
Koordinat WGS 84 
Longitud 




Lakaran: P273JPg ý 
Utara (m) 
533713.15 





Lokasi bagi stesen P273 di LOJI AIR SG. SIPUT, PERAK 
P273 
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Interactive Field-Office Management System (iFOS) 
STESEN C--PS NEGERI PERAK 
P273(BOndor Sp Sipuf) 
Page 4 of 5 
ý 
"n ,. ý 
`ý.. 
-ý %f, 
"ý;, J;.: ý 
__ý . _. _.... _. _.... __... ,i va'iYrýmdrkYl . imý 
It 1o üt I<: In. ýlv. Yb q 
ýnln0 Gn n0 
ý 
" -. ____.. _. __...... _. __.... - 
.:. 
MAKLUMAT DATA GEODETIK - GPS 
Stesen Koordinat WGS 84 Catitan 
Latitud 1.960 Longitud 1.960 Tinggi EI. (m) 1.96o 
40 46' 21.832470" 1000 56' 16.197910" 35.7360 
Koordinat MRT 
Latitud 1.960 Longitud 1.960 1.960 
P274 
Koordinat RSO 
Utara (m) 1.960 Timur (m) 1.96o 1.960 
528285.7690 327439.79 
Lakaran: P274"JP9 ý 
LQkasi bi stesen P274 di SMK CHILFORD, PE AK 
P274 
Interactive Field-Office Management System (iFOS) Page 5 of 5 
STESEN GPS NEGERI PERAK 
P274(Bandar Kuala Kanpsar) 
r.,., ar sa.. oa. k. ýw. ý r, u.. u+.,.. 
I 
1 
I ''-° ^°°" F ý 
I 
nnarUaku 
raaoý, n ý ýýowýruaw 
mý 7 
} ý., 
--- --- t MQM, oe ^'w.: ýU ý-tý 
I. - 
11 












414 stations and 367 active stations as of 13 Nov 2008. 
Designates a site newer than 6 months to the IGS. 
rn r t. i::; ii. Designates a Machine-readable list is ati r 1: r1e. cc rer I9 
Desi nates a site offering hourly data. Machine-readable list is av:, i]t. b'c 
Desi nates a site offering (GPS/GLONASS) data. Machine-readable list 
View a list of `,: rmer 1t: 
View a list of op, oed _iCas 
Click on any 4-character id for further information. 
r,: nt. sites are dxeagh 
ri 
Location id City 
14 1 
14 











u el, qn Antananarivo 













San Gabriel Mountains 
-! 02 
b.. L. o Cibinong 
bang Bangalore 
I.. ä r), Bar Harbor 
bdos Bridgetown 
N bl".! Jl Manama 





I b', Borowa Gora 
II Y, orr: Bogota 
Bit t: or l Borowiec 
Gre: 1I Burbank 
n Lr: _. Brasilia 
u b_w Brewster 
II týnit Eusebio 
II Bermuda 
III h; Tfi'I Brest 
nn L ru- Brussels 
n1 Ia:! s: Bucuresti 
N 1::; 91 San Martin 
L, l. ' San Martin 
III f r: r Bol zano - Bozen 




It li, P. victoria 
A14 ALGONQUIN PARK 
Hill ;% Alice Springs 
ari-, Alert (Ellesmere Island) 
Colorado Springs 
Amman 
UI sn!. r Ankara 
14 ! +_'_j Arequipa 
nn aeý: c Arti 
R Aaeenaien island 
A : t. ttý Page Page It Whangaparaoa Peninsula 
nz,. 1 Azusa 




II cl'tJ: 1 
11II 
qlt 





ý,, "g Coyhaique 
nil ch):. i Cachoeira Paulista 
it ci: c; r. Chumysh 
nil ch! CHURCHILL 
itChilliwack 
H r: Ensenada 
r itl Pasadena 
fTr Claremont 
'u.. 2 Sylmar 
Saipan 
nn Cocos (Keeling) Island 
Cý; 1 ý. 
r1: Yucaipa 
? 'I Christiansted 
t; rI Northridge 
NH cusv Patumwan 
mi d:, c; Daejeon 
nul d-a Darwin 
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. i4b. b83ß 
i89 R446 






























































ý 98-i6N 48.3898 32.0000 GSC 
45.9588 202.0000 NRCan / GSD 
-23.6701 603.2650 GA 
82.4943 78.1100 NRCan/GSD 
38.8031 1912.4898 USNO 
32.0300 1055.8300 RJGC 
39.8875 974.8000 BKG and GCM 
ý, ý&'1-346.460&-62 
-16.4655 2488.9226 JPL 
56.4298 247.5110 RDAAC-IRIS 
=. %12 i0 fl 10660--3Ri, 
14x3261,0 
-36.6028 132.0000 GNS 
34.1300 144.7500 UNAVCO 
49.1868 27.4800 NRCan/GFZ 
+, 3173 4.41-0 &NA6an, /6ia 
-6.4900 158.1800 BAKOSURTANAL 
13.0343 831.9000 GFZ 
44.3950 7.4000 NOAH-NG5 
13.0880 -38.6370 NOAA-NGS 
26.2091 -13.9000 NGA 
26.2091 -13.9000 NGA 
a eTsa 466ý-238e--RerwG-iRls 
33.5800 470.0500 UNAVCO 
39.6086 87,4130 NGCC 
33.6100 85.9000 USGS 
52.4750 139.9000 IGiK 
4.6401 2576.7782 JPL 
52.1002 124.0000 SRC PAS 
34.1800 246.2500 USGS 
-15.9474 1106.0413 DGFI 
48.1315 238.6273 JPL 
-3.8774 21.7000 NOAA-NGS 
32.3704 -11.6120 NOAH-NGS 
48.3805 65.8000 IGN 
50.1978 149.7000 ROB 
44.4639 143.2000 BKG 
-34.5737 48.8000 NGA 
-34.5737 48.8000 NGA 
46.4990 328.8000 GpsBZ 
39.1359 238.4000 ASI 
45.5850 235.0000 NRCan/GSD 
39.1359 238.0000 DIST-Cagliari 
-66.2834 22.5500 GA 
37.6446 2390.4416 LVO 
27.0956 208.8300 GSI 
-31.8667 144.8021 GA 
-31.6022 703.0000 CERI 
43.7905 268.3000 CHO 
-43.9558 58.0000 GNS 
34.3300 1567.5200 USGS 
-22.6871 617.5951 JPL 
42.9985 716.3321 JPL 
58.7591 -18.9000 NRCan/GSD 
49.1566 170.0000 GSC 
31.8707 64.3245 JPL 
34.1400 215.3600 USGS 
34.1100 373.6400 USGS 
34.3500 1138.0200 USGS 
15.2297 64.3990 NOAA-NGS 
-12.1863 -35.2212 GA 
-36.8428 200.0270 BKG 
-36.8438 181.2000 BKG 
-27.3845 479.2000 G2 
331,3284 7;: 7.06si -3PL 
288.1079 -45.5143 476.0000 G2 
33.9906 : -0rn29 'ýs7, S54b--13NAV60 
242.9000 34.0400 688.8300 USGS 
295.4157 17.7569 -31.9558 JPL 
241.4800 34.2500 261.4400 USGS 
100.5339 13.7359 76.0600 DUT 
127.3745 36.3994 117.0370 KASI 
52 14,6860 ¬3r4-616-6f3 b, z. 
131.1327 -12.8438 
77.9726 -68.5773 




----ß 44.9909 G 
I- 
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AH r Diego Garcia Island 
-1.. Durmid Hill 
HI ;; fr Delft 
Hetioki dragot 
All rJ Penticton 
AH F. 7. M, Lac du Bonnet 
I T-,;:.: c Dubrovnik 
: ml Antarctic base of "Dumont d'Urville" 
H W: d Dunedin 
Diyarbakir 
II ? b: e Rogoetes 
l Fairbanks 




HI izl Faaa 
H . air Fairbanks 
Feieele 
HI "a-. Frankfurt / Main 
AH ;; CFS Flin Flon 
HI -ar., Ganovice 
II Genova 
AH : ýT Puerto Ayora 
AHI rlev Kiev 
Maspalomas 
Nakatane town 
P, II Greenbelt 
HI y Greenbelt 
H1 Goldstone 
AH cn 1: 1 Goldstone 
III 9'ii]C Ondrejov 
Gough Island 
AH Caussols 








'. 1: 1 
. 
f.. 
: ý. ý, 






















HO I berg 






















Port aux Francais 
s:: i KCGANEI 
er,: 
9N Kokee Park, Waimea, 
NI Kootvijk 
Kou. 'aC 
III 5n. 7 Rourou 
YASHIHA 
ý77 Krasnoyarsk 
B c...... Kunming 
Khabarovsk 
i+ ! Kiruna 




In a7. -I Olsztyn 
Long Beach 
l Hollywood 
, if Leipzig 
L' Y S7i 
9ni Lhasa 
Irwindale 
an La Plata 
La Rochelle 
q14 ; rl MacQuarie Island, Sub-Antarctic 
4 r. 1. Robledo 
nu Rct. - 

















































































































































































































































































21.0323 52.0970 152.5000 WUT 
21.0332 52.0863 141.0000 WUT 
241.8268 34.2048 423.9843 JPL 
117.0972 -20.9814 109.2463 GA 
309.0552 66.9874 229.8064 JPL 
70.2555 -49.3515 74.0583 CNES 
139.4881 35.7103 123.5000 RAAG-KSRC 



































































21.0602 67.8776 491.9000 
20.9684 67.8573 391.1000 
66.8800 39.1400 643.0000 
200.3351 22.1263 1167.5216 
5.8096 . 52.1784 97.9000 
164.2673 -20.5567 84.0000 
307.1940 5.2522 -25.5700 
140.6577 35.9554 57.9000 
92.7900 55.9970 210.0000 
102.7972 25.0295 1986.2000 
282.2546 55.2784' -0.4800 
167.7302 8.7222 38.0000 
146,9922 66737 140.3809 
20.6699 53.8924 187.0000 
241.6000 33.7900 -27.5600 
241.6782 34.1346 485.0517 
12.3741 51.3540 178.4000 
91.1040 29.6573 3622.0999 
91.1040 29.6573 3622.0000 
242.0000 34.1100 74.2900 
302.0677 -34.9067 29.9000 
3556.7807 46.1589 57.9000 
158.9358 -54.4995 -6.6900 
355.7503 40.4292 629.5000 
355.7503 40.4292 829.5000 
40.1940 -2.9960 -20.4000 
273.7513 12.1491 
LNV 
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All ý; lv Poltava 
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N : el Pretoria 
N Pretoria 
I+ I Fh Braunschweig 
AI+ :.;:;: j Qaqortoq / Julianehaab 
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5.3538 43.2788 61.6000 IGN 
344.3667 27.7637 197.3000 ESOC 
16.7045 40.6491 534.5000 AS1 
16.7045 40.6491 535.6000 ASI 
203.7430 20.7067 3062.0000 PGPSF 
62.8707 -67.6048 59.1840 GA 
30.7379 -0.6015 1337.6533 JPL 
63.9787 "P---r. -. -298i-g5»bd0--6>F 
Antarctica 166.6693 -77.8383 98.0222 JPL 
USA 255.9850 30.6805 2004.4761 JPL 
Russia 37.2145 56,0215 257.4000 IMVP 
Russia 37.2236 56.0275 254.8000 DEOS-DUT 
Italy 11.6468 44.5199 50.0000 ASI 
Finland 24.3953 60.2175 94.6000 FGI 
Finland 24.3953 60.2175 94.5000 FG1 
Ukraine 31.9728 46.9728 94.7000 RIGC 
Japan 141.1328 39.1352 117.0000 GFZ 
USA 204.5437 19.8014 3755.0000 JPL 
Russian Federation 36.5697 55.1149 182.6079 GS RAS 
Russian Federation 36.5695 55.1149 182.6340 RDAAC-JPL-IRIS 
Australia 144.9753 -37.8294 40.0000 GA 
USA 243.5800 32.8900 1842.5200 SIO 
England 358.3145 55.2128 144.4000 NCL 
New Zealand 172.6547 -40.7027 154.6800 GNS 
Gabon13 652& } 631" ; 6:; 9000 jp 
Austria 16.4043 47.7379 294.0000 BEWAG 
Japan 139.5614 35.6795 109.0000 ENRI 
Canada 298.3113 56.5370 33.4800 NRCan/GSD 
Saudi Arabia 42.0446 19.2114 2703.2212 MIT 
Canada 235.9135 49.2948 6.0000 GSC 
Cyprus 33.3964 35.1409 155.0000 BKG 
USA 254.7374 39.9951 1648.4680 KIST 
USA 254.7378 39.9954 1653.9000 NIST 
Niue 190.0729 -19.0766 90.1000 GNS 
Gabon 9.6698 0.3523 31.3870 CNES 
USA 268.4251 41.7716 207.0648 JPL 
Australia 116.1927 -31.0487 234.9840 E50C 
Italy 14.9898 36.8761 126.2000 ASI 
RUSSIA 82.9095 55.0305 149.9800 IMVP 
United i(409dam 369.660; 51 42 63vß 007 8194 
CANADA 204.3762 45.4542 82.4800 NRCan/GSD 
Russian Federation 88.3598 69.3618 47.6937 CMIS 
U. S. A. 282.9756 38.8208 -26.0100 NRL 
FRANCE 166.4649 -22.2283 160.3800 DITTT 
Republic of Armenia 44.5029 40.2265 1194.7548 JPL 
Republic of Singapore 103.6799 1.3458 79.0000 OUT 
Russia 83.2355 54.8406 123.6429 IPGG 5B RA5 
Norway 11.8653 78.9296 84.0000 NMA 
Norway 11.8700 78.9300 82.0000 NMA 
Germ n5 11,306048.1080661 . 00086FÖ2ele6aie 
Antarctic Peninsula 302.0987 -63.3211 33.1000. BKG 
Antarctic Peninsula 302.0986 -63.3211 32.1500 BKG 
Sweden 11.9255 57,3953 45.5000 LHV 
France 2.3349 48.8359 124.2000 OP 
Macedonia 20.7941 41.1273 773.0000 860 
Croatia 18.6805 45.5608 153.9000 CGI 
South Korea 127.0240 37.0776 40.9000 NGA 
South Korea 127.0240 37.0776 48.9000 NGA 
New Zealand 170.5109 -45.8695 26.1000 GFZ-OU 
Italy 11.8961 45.4112 64.7000 UNIPD 
Chile 289.1201 -53.1370 22.0000 G2 
Australia 148.2646 -32.9988 397.4000 GA 
Portugal 334.3372 37,7477 110.6000 10P 
Hungary 19.2615 47.7896 291.8000 FOMI SGO 
Australia 115.8852 -31.8019 12.9200 E50C 
Russian Federation 158.6070 53.0667 211.0343 KOMSP 
Russian Federation 158.6501 53.0233 102.2000 KOMSP 
CANADA 269.8380 , 51.4798 . 315.1000 NRCan/GFZ 
USA 251.8811 34.3015 2347.7109 JPL 
Philippines 121.0777 14.6357 '95.6920 JPL 
USA 243.5400 33.6100 1256.1600 510 
Kyrghyzstan 74.6943 42.6798 1714.2000 JPL 
Ukraine 34.5429 49.6026 178.1000 RIGC 
Germany 13.0700 52.3800 174.0000 GFZ 
Brasil 296,1037 -8.7093 119.6000 IBGE 
CANADA 245.7065 50.8713 1247.9400 NRCan/GSD 
South Africa 28.2240 -25.7463 1416.4000 NGA 
South Africa 28.2240 -25.7463 1416.4000 NGA 
Germany 10,4597 52.2962 130.2000 8KG 
Greenland {Denmark) 313.9522 60.7152 110.4000 DNSC 
Canada 295.9663 67.5593 13.3000 NRCan/GSD 
Ecuador 281.5064 -0.2152 2922.6000 NGA 
Ecuador 281.5064 -0.2152 2922.6000 NOA 
USA 239.0556 39.9746 1105.7651 JPL 
Morocco 353.1457 33.9981 90.0854 UNAVCO 
Israel 34.7631 30.5978 893.1000 GSM 
South Africa 32.0784 -28.7955 31.7927 HRAO 
KENYA 36.8938 -1.2210 1607.5400 RCMRD 
Brasil 325.0485 -8.0510 20.2000 IBGE 
Canada 265.1067 74.6908 34.9000 NRCan/GSD 
France 55.5717 -21.2083 1558.4000 ION 
Iceland 338.0445 64.1388 93.1000 BKG 
Latvia 24.0587 56.9486 34.7000 LUAI 
Argentina 292.2489 -53.7855 32.0000 GFZ Potsdam 
Ecuador 281.3489 -1.6506 2817.1880 JPL 
Spain 353.7937 36.4643 73.7000 RCA 
USA 24;. 3900 33 6199 W93-459Q 640 
USA 241.3200 34.2400 553.3900 USGS 
Brasil 315.7875 -2.5935 18.9000 IBGE 
Chile 289.3314 -33.1503 723.0746 JPL 
Canada 253.6016 52.1963 580.0000 NRCan/GSD 
Germany 13.6433 54.5136 68.2000 660 
Brasil 321.5677 -12.9392 76.3000 IBGE 
CANADA 293.1674 54.8321 498.1800 NRCan/GSD 
USA 241.5100 32.9100 452.8500 SIO 
Greenland(Denmark) 338.0497 70.4853 128.5000 DNSC 
Cuba 284.2377 20.0121 21.9500 GFZ 
Kazakstan 77.0168 43.1791 1340.0000 JPL 
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55.4794 -4.6737 537.9123 JPL 
241.2500 34.4600 291.5000 UNAVCO 
353.7944 36.4643 , 65.8000 RDA 121.2004 31.0996 22.0901 JPL 
295.4480 46.2207 -15.3000 NRCan/GSD 
18.4396 -34.1879 39.4910 HRAO 
242.7500 32.8600 34.8800 SIO 
272.5635 13.4239 11.9950 IGN-HO 
240.4800 33.2500 239.6900 USGS 
23.3947 42.5561 1119.6000 BKG 
241.3500 34.0600 440.1400 USGS 
12.8913 57.7150 219.9000 1.4V 
270.6838 13.6973 664.4000 CNR 
307.3223 47.5952 152.8400 NRCan 
141.8448 43.5286 118.5400 GSI 
149.0101 -35.3155 799.9640 GA 
149.0169 -35.5319 799.9540 GA 
24.0145 49.6356 370.5000 RIGC 
153.0352 -27.4849 92.0000 NR6M 
20.8105 -32.3802 1799.7659 HRAO 
20.8109 -32.3814 1797.6000 GFZ Potsdam 
178.4252 -18.1459 73.0000 PGPSF 
127.0542 37.2755 83.9322 NGII 
29.7809 60.5329 77.1000 IAA 
151.1504 -33.7809 85.6130 GA 
39.5837 -69.0070 50.0902 GSI 
242.3200 34.3800 2228.0300 USGS 
210.3938 -17.5770 99.9270 NGA 
210.3938 -17.5770 99.9270 NGA 
120.9674 24.7980 77,2607 NFL 
51.3341 35.6973 1194.5700 NCC 
337.0172 16.7548 35.0000 PGPSF 
210.3937 -17.5769 98.0400 CNES 
291.1750 76.5370 36.1000 NSI 
291.1750 76.5370 36.1000 DNSC 
148.9800 -35.3992 665.3627 GA 
4. +, q; Qý76.3'92 665r3aifäIpn 
148.9800 -35.3992 665.3719 JPL 
6.4316 51.0353 155.6000 BKG 
128.6664 71.6345 46.9847 TIXI 
128.8664 71.6345 47.0509 SST YEMSP GS SB RAS 
1.4808 43.5607 211.6000 CNES 
120.9673 24.7980 75.8599 NML 
241.6700 33.8000 -5.2000 USGS 





















































294.5924 -24.7275 1257.6000 
87.6300 43.5900 856.1000 
241.7100 34.0200 21.9300 
282.9337 38.9206 57.5190 
282.9338 38.9190 48.8880 
138.3620 36.1331 1508.6193 
22.2976 48.6320 232.0000 
57.4970 -20.2971 420.4000 
282.4358 48.0971 312.7800 
288.3739 -33.0272 31.0000 
357.1583 -71.6738 862.4000 
356.0480 40.4436 647.5000 
18.3673 57.6539 79.8000 
239.3800 34.5600 -11.5100 
7.4642 46.9237 611.0000 
12.1014 54.1698 50.7000 
282.9337 38.9206 57.8720 
282.9337 38.9206 57.8720 
174.7787 -41.2726 46.9000 
174.7787 -41.2726 46.9000 
288.5060 42.6130 86.0170 
174.8059 -41.3235 26.0600 
224.7779 60.7505 1427.0000 
243.6100 -33.9300 445.0400 
237.8322 52.2369 1096.0000 
17.0894 -22.5749 1734.7000 
241.9400.34.2300 1705.2700 
17.0619 51.1131 181.0000 
237.0788 50.1265 909.0000 
6.6045 52.9146 86.0000 
12.9789 49.1442 666.0000 
12.8789 49.1442 665.9000 
12.8789 49.1442 666.0000 
12.8786 49.1448 663.4000 
12.8769 49.1442 665.9000 
114.3573 30.5317 25.8000 
109.2215 34.3687 81.5686 
105.6985 -10.4501 261.5000 
129.6803 62.0310 103.3700 
129.6810 62.0310 200.0644 































































S Stations Development 
il Zelenchukskaya 
n cr... Zimmerwald 
m lia` Zimmerwald 








http: //igscb. jpl. nasa. gov/network/I i st. htrr 
2a, 3 JO -16. ea-; 3zý ýýo-o--ýaý. e 
41.5651 43.2884 1166.8000 BhG 
7.4650 46.8771 956.4000 swisstopo 
7.4651 46.8771 954.3000 AIUB 
7.4653 46.8771 956.7000 AIUB 
36.7600 55.7000 272.0000 GFZ 
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This page last updated. 13 Nov 2008 
Please send comments about this websitc to: IG9 C: mrol Itucau. 
)f 5 11/14/2008 829 AN/. 
Muhammad Zahied Bin Mohd Noor, 
Universiti Teknologi Petronas (UTP), 
Bandar Seri Iskandar, 
31750 Tronoh, 
Perak Darul Ridzuan. 
Headmaster, 
Sekolah Kebangsaan Gopeng, 
Perak Darul Ridzuan. 
Dear Sir/Madam, 
25 November 2008. 
Applying for or Doing GPS Survey Works at Your Area 
From the above matter, I, Muhammad Zahied Bin Mohd Noor, Civil Engineering student from 
UTP, would like to get your permission to do GPS Survey Works at the 
2. For your information, I am doing my final year project and for the purpose of it, I need to 
use the GPS station which is located in your area. 
3. I really hope that you will approve my application and I also appreciate all of your 
cooperation for this matter. 
Thank you. 
Sincerely, 
Zahied Bin Mohd Noor) 
